Objective: This study aims to develop and validate the Nursing Practice Rating Scale for Hospitalized Pregnant Women with Threatened Preterm Labor (NPRS-HTPL) instrument for clinical Japanese nurses.
Introduction
Threatened preterm labor (TPL) is defined as: a high risk of preterm birth; regular uterine contractions; progression in the Bishop score; and symptoms such as lower abdominal pain, vaginal bleeding, and amniotic membrane rupture between 22 and 37 weeks gestation [1] . In Japan, hospitalization is the standard practice to treat TPL. The purpose of hospitalization is to achieve fetal growth and maturation by extending the gestational period as long as possible. Decreases in neonatal morbidity and mortality can be expected with this practice, and a consequent decrease in medical costs has also been shown [2] . When there is evidence of TPL, such as uterine contractions and cervical dilation, the treatment strategy is determined based on Baumgarten's Tocolysis Index [3] . A score of 3 or more indicates that the woman's care should be managed with hospitalization. Hospitalized women can rest and receive treatment with uterine contraction inhibitors and other treatment to prevent uterine contractions caused by bacterial infection and inflammation [4] .
The current trend in Japan is to identify TPL and begin treatment at an early stage. Inflammation has become widely accepted as a cause of preterm birth, and its identification and suppression has become a critical part of the treatment strategy [5] . The rate of preterm birth in Japan is ranked as one of the lowest among developed countries, at approximately 5% [6] , and it is assumed that this is a result of hospitalization with combined drug and rest therapy. Drug therapy involves the use of a tocolytic agent orally or by intravenous drip, and rest therapy involves relaxation of uterine contractions and restriction of activities of daily living. However, neither of these treatments has been scientifically proven to be an effective treatment for preterm labor. The drugs that have been approved for drug therapy differ from country to country, so the benefits of prolonging gestation and the risks of drug-related side effects when using these drugs need to be investigated [7] .
Rest therapy is a medical intervention for TPL that arose from a lack of other feasible therapies [8] . The American College of Obstetricians and Gynecologists [9] indicated that there is insufficient evidence for bed rest as a means to prevent premature labor. Other therapies for preventing premature labor include short-and long-term tocolysis therapy (STTT and LTTT). STTT is the use of a uterine contraction inhibitor that has been used in Europe and the United States and has been reported to prolong pregnancy by approximately 72 hours [7] . In Japan, LTTT, which involves the use of a tocolytic agent, prioritizes the continuation of pregnancy for as long as possible and is combined with bed rest in hospital to delay preterm birth.
Tanaka et al. [1] found that the rate of preterm births at or less than 37 weeks' gestation in Japan was about half that of the United States. However, there are several problems with LTTT and long-term rest as inpatient treatments for pregnant women with TPL. For example, longterm hospitalization has adverse physical effects, such as decreased heart, muscle, and skeletal function, and it has been reported to cause insomnia, emotional instability, and decreased cognitive performance [10] . Being separated from their families also caused loneliness for pregnant women, along with other psychological and social adverse effects [11] . Hospitalized pregnant women with TPL have been found to be anxious about their pregnancy, although generally happy [12] . An earlier study, however, found that hospitalization could reduce anxiety in these women as they became able to manage their preterm symptoms by themselves [13] . Hospitalized pregnant women with TPL also had positive experiences in hospital, such as a sense of security and readiness for motherhood [14] , and relaxation using aromatic baths and meetings with other pregnant women were useful to reduce anxiety or stress [15, 16] . A maternity diary was useful in supporting self-care in hospitalized pregnant women with TPL [17] . These findings all suggest the importance of nursing interventions for hospitalized pregnant woman with TPL.
Nurses are responsible for providing high-quality care for hospitalized pregnant women with TPL. Although research in this area has been progressing internationally since 1997, the causes of and ideal treatments for TPL have yet to be established. Researchers have not fully investigated care practices that promote the gestational period as a time for self-care and preparation for becoming a mother. Additionally, although problems such as anxiety and stress associated with signs of preterm birth have been delineated, specific care practices to address anxiety and stress have yet to be verified.
In areas such as cancer nursing, care practice scales have been developed, shared, and used for evaluation [18, 19] . Measurement of the care they provide clarifies care problems and challenges and can allow nurses to objectively reflect on their practice through self-evaluation [19] . Such measurement is also thought to enhance consistent nursing practice because nurses share information with each other [20] . In this study, nursing practice was defined as care targeted at women with TPL who were hospitalized for at least 1 week on bed rest and who received long-term tocolysis therapy (LTTT) and support with daily activities during their hospital stay. This study aims to develop and validate the Nursing Practice Rating Scale for Hospitalized Pregnant Women with Threatened Preterm Labor (NPRS-HTPL) instrument for clinical Japanese nurses.
Method Setting and participants
A survey (Survey 1) was conducted in general hospitals in Japan with facilities for perinatal care, including advanced neonatal care and care for high-risk pregnancies, such as complicated pregnancies, severe pre-eclampsia, TPL, and fetal abnormalities. These hospitals handle between 200 and 1,000 births per year and have around 20 midwives and nurses on their staff. A total of 291 units were randomly chosen from the national hospital directory of the 2003-2004 hospital guidebook (Medical Facility Policy Study Group). To eliminate regional bias, researchers checked to ensure that the sample included hospitals from every prefecture. A letter asking for their cooperation in this study and a consent form were sent to the head nurses of these A second survey (Survey 2) was conducted among 133 nurses who participated in the first survey and agreed to cooperate with both primary and secondary investigations. The survey period was from May 8th to June 8th, 2015.
Procedure Survey 1
The questionnaire contained questions on demographic characteristics, the Nursing Practice Rating Scale for Hospitalized Pregnant Women with Threatened Preterm Labor (NPRS-HTPL), the Autonomy Scale of Nurses (ASN) [21] , and the Quality of Nursing Care Questionnaire: For Nurses (QNCQ) [22] . Answers to the NPRS-HTPL were given on a five-point Likert-type scale from "1 -Not done at all" to "5 -Done very well". Respondents were asked to circle the answer that was most applicable. The total score and subscale scores were summed, and a higher score indicated a higher care level.
The reliability and validity of the ASN and QNCQ have been evaluated. The ASN is a five-factor scale that measures nurse proficiency and autonomy, with nursing activity situations in nursing settings broadly divided into the three domains of cognition, judgment, and practice [21] . Cronbach's alpha ranged from 0.93 to 0.79 for each factor. The scale has 43 questions rated on a five-point Likert-type scale from "1 -Applies considerably" to "5 -Does not apply at all", and respondents circled the number that applied most. The ASN was used because it includes concepts underlying the care measured by the NPRS-HTPL. It therefore ensured that the NPRS-HTPL accurately measures the concepts involving in providing nursing care. The QNCQ, used to evaluate the quality of nursing care in clinical fields, includes five factors: Care Associated with Treatment and/or Testing and Interpersonal Relationships; Care Related to Environmental Adjustments and Rest; Care to Alleviate Patient Anxiety; Care Related to Hygiene and Excretion; and Care Related to Activity and Diet [22] . Cronbach's alpha was 0.96 overall and ranged from 0.76 to 0.79 for the five factors. The scale has 39 questions that are rated on a four-point Likert-type scale from "1 -Does not apply" to "4 -Applies strongly", and respondents circled the number that applied most. The QNCQ was used in this study because it covers the concepts related to the quality of nursing practice, and could therefore be used to check that the NPRS-HTPL assessed these ideas accurately.
Survey 2
A re-test was used to examine scale stability, an aspect of reliability. The same participants were asked to take the same survey a second time after a period of about 1 month.
Data analysis
Analyses of Survey 1 were conducted under the supervision of an expert in statistics and included item analysis, factor analysis, and examination of validity and reliability. To examine validity, the relationships between the NPRS-HTPL and the ASN, and between the NPRS-HTPL and the QNCQ were analyzed using Pearson's correlation coefficient. The factor scores of the NPRS-HTPL and participants' years of clinical experience were examined using one -way ANOVA and the Kruskal-Wallis test. The construct validity was tested using factor analysis and structural equation modeling (SEM). To examine reliability, Cronbach's alpha coefficients were calculated for the overall scale and for each item, and these coefficients were examined using the split-half method.
For Survey 2, Spearman's correlation coefficients between the scores of the two measurements were calculated and used as the confidence coefficient.
Ethical approval
The institutional ethics board approved this study following a review of the participants (pregnant women, nurses, and midwives), study methods, and ethical.
Results

Survey 1
The characteristics of the study participants are summarized in Table 1 . In total, 744 nurses returned the Survey 1 questionnaire (response rate: 44%), and 699 of them gave valid responses (valid response rate: 42%). All participants were women, with a mean age of 35.1 (standard deviation [SD] 9.5) years and mean experience with pregnant women with TPL of 8.8 (SD 7.6) years. The most common job position among participants was staff (599 individuals, 86%), and the most common job category was midwife (620 individuals, 89%).
The 63 question items of the NPRS-HTPL were examined for ceiling and floor effects. A ceiling effect was seen in five items and a floor effect in one. All six of these items (7, 11, 36 , 51, 52, and 53) were removed. The inter-item correlation with 12 pairs was at least r = 0.7. As a result, 11 further items were removed. Item-Total correlation analysis produced correlation coefficients ranging from 0.34 to 0.74, indicating internal consistency, and no items were removed as a result of this. In the Good-Poor analysis, a significant difference (p < 0.001) was seen in all means between all items in the high (25%) and low score groups (25%). Distinctiveness was therefore confirmed, and no items were removed.
The 46 remaining items were subjected to principal component analysis, which revealed principal component factor loadings ranging from 0.43 to 0.75. An exploratory factor analysis using the principal factor method and promax rotation was then used, with a factor loading of at least 0.4 as the adoption criterion. One item (31) had a loading of less than 0.4 and was removed. Items were organized further through repeated confirmation of commonality and changes in alpha coefficients. The final NPRS-HTPL consisted of 45 items across five factors (Table 2 ).
Cronbach's alpha coefficient for the total NPRS-HTPL was 0.96, with coefficients ranging from 0.85 to 0.92 for the five factors (see Table 3 ). Examination using the split-half method revealed an odd number mean of 81.34 (SD 12.66), an even number mean of 84.49 (SD 12.69), and an extremely strong positive correlation, with a correlation coefficient of 0.98 (p < 0.01) by the split-half method. There was a correlation range of 0.50 between the NPRS-HTPL and the ASN. Correlations ranging from 0.03 to 0.50 were seen between the NPRS-HTPL and each ability. There was also a positive correlation of 0.60 between the QNCQ, evaluating the quality of nursing care, and the NPRS-HTPL. Significant correlations ranging from 0.34 to 0.56 were seen among all factors of the NPRS-HTPL and the QNCQ (Table 3) .
A covariance structure analysis was used to examine whether data based on the results of the exploratory factor analysis were consistent. Exploratory factor analysis resulted in five factors. Confirmatory factor analysis was performed, using SEM. Analysis revealed a goodness-of-fit index (GFI) of 0.808, an adjusted GFI (AGFI) of 0.789, the comparative fit index was 0.87 and the root mean square error of approximation was 0.06, which means an acceptable goodness of fit for this model. The goodness-of-fit indices of each part of the model all had coefficients of at least 0.5, confirming their significance (p < 0.001). These findings indicated that the hypothetical model fitted well. The reliability of the NPRS-HTPL was supported. This scale useful tool with which to evaluate nursing practice. Note. N = 613. TPL= threatened preterm labor. A covariance structure analysis was used to examine whether data based on the results of the exploratory factor analysis were consistent. Exploratory factor analysis resulted in five factors. Confirmatory factor analysis was performed, using SEM. Analysis revealed a goodness-of-fit index (GFI) of 0.808, an adjusted GFI (AGFI) of 0.789, the comparative fit index was 0.87 and the root mean square error of approximation was 0.06, which means an acceptable goodness of fit for this model. The goodness-of-fit indices of each part of the model all had coefficients of at least 0.5, confirming their significance (p < 0.001). These findings indicated that the hypothetical model fitted well. The reliability of the NPRS-HTPL was supported. This scale useful tool with which to evaluate nursing practice.
Participants were divided into four groups by their years of clinical experience with pregnant women with TPL (Table 4 ). There was a significant difference among the groups for the total score and all subordinate factors.
Survey 2
A total of 133 participants agreed to participate in the re-test. 
Discussion
This study developed the NPRS-HTPL, a scale capable of evaluating the level of care provided by nurses to pregnant women with TPL. It examined the reliability and validity of this scale as a means of promoting the provision of consistent, high-quality care for pregnant women with TPL. 
Reliability
Reliability was demonstrated by internal consistency, with values exceeding 0.07 [23] , the recommended level. Examination of reliability using the split-half method also confirmed that internal consistency was sufficiently supported. The correlation coefficient of measured values was obtained from two surveys completed by the same participants. It also showed that both the NPRS-HTPL as a whole and its subordinate factors were reliable in terms of internal consistency and stability.
Validity
Content validity was ensured by examining face content validity and quantitative content validity at different stages of the scale drafting process. The NPRS-HTPL items were based on the needs of pregnant women with TPL, identified from their maternity diaries, together with nurses' views of the care necessary for pregnant women with TPL, identified from a review of the literature on care for hospitalized pregnant women with TPL. The NPRS-HTPL was therefore considered useful as a method of assessing care to satisfy the needs of pregnant women with TPL. Criterion-related validity was confirmed on the basis of the significant correlation between the NPRS-HTPL and existing scales, the ASN and the QNCQ. In examining construct validity, participants were divided and compared by years of experience using the known-group method, showing significant differences between entry level and both senior mid-level nurses and veteran nurses, which were meaningful results. In a confirmatory factor analysis, a covariance structure analysis was used to examine a hypothetical model obtained from the exploratory factor analysis. Goodness-of-fit indices (GFI, CFI, and AGFI) with the five factors as the latent variables were all close to a value of 1 and met the criterion that GFI should be at least equal to AGFI. Values for RMR and RMSEA were both close to 0, and the RMSEA had a high goodness-of-fit given a value of 0.08 or less, meaning that it met the criterion for adoption. A valid path coefficient of at least 0.5 was obtained between latent variables and observed variables in all question items. These findings indicated that the hypothetical model fitted well.
The significance of factors identified in the NPRS-HTPL
Factor 1 was Care That Enhances Self-Care Ability, which included items about facilitating pregnant women with TPL to be comfortable in hospital, while maintaining good relationships with their partner, family, and others. Factor 1 had a contribution ratio of about 40%. This indicated that approximately 40% of care components for pregnant women with TPL corresponded to enhancing self-care ability. Manabe, Matsuda, Yoshinaga, Seto, and Agari [24] stated that self-care during pregnancy is essential in preparing for a maternal role and providing childcare. Self-care for pregnant women has also been presented as a specific nursing practice [25] . However, there was so study on behavior related to self-care of pregnant women who need medical care, such as pregnant women with TPL [26] . In the present study, nurses need to focus on supporting self-care in pregnant women with TPL, even if they are in a stable condition.
Care for pregnant women with TPL in Japan is usually centered on physical rest and drug therapy to support continuing pregnancy. These aspects of care respond flexibly to the symptoms of pregnant women with TPL and must be prioritized over everything else, depending on the condition of the pregnant women with TPL. In the scale, Factor 2, Care That Changes Depending on the Situation, and Factor 5, Practical Care for Continued Pregnancy, include care provided by nurses intended to avoid the risk of premature labor and ensure the safety of pregnant women with TPL. These factors also guarantee care for the purpose of continued pregnancy in pregnant women with TPL.
Factor 3, Care That Respects the Wishes of Pregnant Women With TPL, and Factor 4, Care Related to Information to Predict the Future Lives of Pregnant Women With TPL, involve the facilitation of relationships with the partner and family by nurses while respecting the position of the pregnant women with TPL. Because pregnant women with TPL receive more treatment and care than other pregnant women, many pregnant women with TPL experience a sense of loss of control, based on the feeling that they are entrusting the entire course of their pregnancy to medical professionals [13] . Factors 3 and 4, therefore, represent care that leads to solutions to typical problems among these women.
Items concerning preparation for becoming a mother (16, 17, 35 , 37-39) were also extracted. Terazono and Yamaguchi [27] stated that awareness of the role [28], acceptance and value of the role, and education on changes to the mother's social life that will occur as a result are important elements in developing the maternal role. These are all consistent with items in this study. It is critical for a pregnant woman living with a disorder such as TPL, and in an unfamiliar culture and environment, to be able to prepare for parenthood suitably, particularly to nurture maternal instincts, and to generate the energy required to care for a new baby [29] . For pregnant women at risk of TPL, as well as others, the NPRS-HTPL clarified the necessity of care to support this role development, as well as care to ensure physical safety and the continuation of pregnancy. This scale includes items about promoting self-care in pregnant women with TPL, solving typical problems of pregnant women with TPL, and promoting the acquisition of a maternal role. There is criterion-related validity between the scale of Horiuchi et al. [22] and this scale, suggesting that this scale is suitable for evaluating the quality of care for pregnant women with TPL.
Limitations
In the NPRS-HTPL development process, items with strong bias at the item analysis and factor analysis stages and items with weak factor loadings were removed, despite the fact that they included important care categories. While this is an unavoidable aspect of scale development, there were problems with the expression of some question items. The NPRS-HTPL could, however, indicate care that allows women to spend their time in hospital meaningfully, as part of treatment to pursue optimal delivery and prevent preterm labor, without any serious after-effects during the delivery period. Finally, this scale focuses on care for pregnant women with TPL receiving LTTT, so it is not suitable for use with women in acute preterm labor.
Conclusions
The NPRS-HTPL had acceptable reliability and validity among pregnant women hospitalized for TPL in Japan. Important items for the improvement of self-care ability and promotion of maternal role acquisition were extracted, and the criterion-related validity of items in the improvement of care quality was ensured. The reliability of the NPRS-HTPL was supported. The scale might be a useful tool with which to evaluate nursing practice to support pregnant women with threatened preterm labor while they are in hospital.
By conducting self-evaluations using this scale, nurses involved in the care of pregnant women with TPL could become more aware of the level of care they are providing to these women and objectively review their own care practices. This scale is therefore expected to be useful as a tool to improve care through self-evaluation. Examinations focusing on each of the five factors could serve as indices for teams, as well as pregnant women with TPL and nurses, to continue toward the same goal and share results at team conferences and other meetings. The NPRS-HTPL could also act as a guideline for nurses with different clinical experience, positions, and occupations to provide high-quality care, without causing discomfort to pregnant women with TPL as a result of differences in care provision between nurses.
